Altered oxidative stress responses and increased type I collagen expression in bicuspid aortic valve patients.
The mechanisms governing extracellular matrix degradation and smooth muscle cell (SMC) loss in the ascending aorta of bicuspid aortic valve (BAV) patients are unknown. We recently reported that expression and induction of metallothionein, a reactive oxygen species scavenger, is reduced in BAV ascending aortic aneurysms relative to nonaneurysmal patients. Tissue and primary SMCs from patients with and without thoracic aortic aneurysms and metallothionein-null and wild-type mice were analyzed for cell viability, vascular endothelial growth factor (VEGF), and type I collagen gene expression during exposure to reactive oxygen species. The BAV SMCs and metallothionein -/- mice failed to induce VEGF under conditions of oxidative stress in vitro. Exogenous VEGF restored resistance to oxidative stress in BAV SMCs to normal. Type I collagen gene induction was increased in BAV aorta. Lack of VEGF induction during exposure to reactive oxygen species suggest that the oxidative stress response is faulty upstream of metallothionein and VEGF in BAV SMCs. Improvement of cell viability with VEGF treatment suggests that the deficient pathway can be rescued by VEGF. Increased type I collagen in BAV suggests that lack of metallothionein/VEGF activation in response to reactive oxygen species may play a role in extracellular matrix homeostasis of the ascending aorta. These data continue to support our hypothesis that BAV SMCs lack sufficient resistance to reactive oxygen species to maintain extracellular matrix homeostasis, which imparts a predisposition to thoracic aortic aneurysms.